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ABSTRACT 

The cultivated pear is an economically important fruit tree species of genus Pyrus in which often 

gametophytic self-incompatibility occurs. Therefore, this species need to be pollinated by cross-compatible 

cultivars that bloom in the same time. Selection of appropriate pollinizers for pear cultivars is very im-

portant to produce commercial yield. ‘Sebri’, ‘ Shahmiveh’ and ‘Natanzi’ are the best commercial cultivars 

in Iran, but the lack of a suitable source of pollen can reduce productivity. In order to select the most suitable 

pollinizer for these pear cvs, an experiment was conducted in which they were considered as pollen recip-

ients and ‘Coscia’, ‘Bartlett’ and ‘Sardroud’ along with ‘Sebri’, ‘Shahmiveh’ and ‘Natanzi’ were evaluated 

as pollen donors. This research was conducted as a factorial experiment in randomized complete block 

design for four years. Recipient and donor cultivars had almost overlapping flowering time. The flower 

buds on selected branches were emasculated at balloon stage and then were counted and isolated with cotton 

tissue bags. Pollen grains of these pollinizers were collected in the laboratory. Isolation bags were taken off 

from the branches and emasculated flowers were pollinated with pollen grains of listed pollinizers during 

receptibility of stigma. The number of pollinated flowers was counted, and branches were covered again 

with the bags. The results showed that for ‘Sebri’ the best pollinizer was ‘Coscia’ with 5.7% fruit set, for 

‘Shahmiveh’ ‘Bartlett’ cv. with 5.8% of fruit set and for ‘Natanzi’, ‘Shahmiveh’ with 5.5% of fruit set. 
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INTRODUCTION 

 

One of the causes of inadequate fertility of pear 

trees and low yield per unit area is the self-incom-

patibility in flowers of pear trees. Most pear culti-

vars are completely or partially self-incompatible 

and some of the pear cultivars are also cross-incom-

patible (Zeratgar et al. 2012). Self-incompatibility is 

the main factor; therefore, the location of pollinator 

trees in the orchard must be fixed beforehand (Er-

shadi et al. 2010). 

Although some pear cultivars have the ability to 

produce fruit as a result of self-pollination or without 

pollination, but to obtain an economical yield with 

desirable quality, it is necessary to use suitable pollen 

cultivars considering the overlapping flowering time. 

It is proposed that if 5–8% of the pear flowers on the 

tree are converted into fruit, the yield production will 

be accepted economically (Jalili Marandi 2002). 

Without suitable pollination, only a few seeds are 

produced in the fruit, which results in producing of 

small and bad shaped fruits (Mohammad Khani et al. 

2002). Relative or semi-compatibility will also lead 

to yield reduction (Zisovich et al. 2004). 

There are several methods to study the com-

patibility/incompatibility of different cultivars and 
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determination of suitable pollinizer for them (Or-

tega & Dicenta 2004). These methods include con-

trolled pollination, observation of pollen tube 

growth under fluorescence, S-ribonuclease analysis 

from styles, S-allele-specific DNA amplification us-

ing polymerase chain reaction (PCR) and nucleotide 

sequencing of DNA fragments related to incompat-

ibility (Ortega & Dicenta 2004; Mousavi et al. 

2014). The controlled pollination allows to estimate 

the performance of several cultivars in the orchard, 

so this method is recommended to determine the ap-

propriate pollinizer sets (Mahmoudi et al. 2007). 

Study of controlled pollination is important because 

simultaneously, overlapping flowering time should 

be checked (Ramírez & Davenport 2013; (Dorost-

kar et al. 2011). 

Gharghani et al. (2009) reported that, at least 

for apple, the balloon stage is a proper stage of 

flower development for emasculation to prevent the 

production of progeny by self-pollination. Atefi 

(1990) carried out some experiments to determine 

pollinizers for ‘Shahmiveh Karaj’, ‘Sardroud’, 

‘Domkaj’, ‘Williams’, ‘Beurre Giffard’, ‘Beurre 

Hardy’, ‘Spadona’ and ‘Duchess’ and proposed the 

best pollinizers for each cultivar. Mohammad Khani 

et al. (2002) reported that ‘Shahmiveh’ is com-

pletely self-incompatible and ‘Coscia’ as well as 

‘Bartlet’ are the best pollinizers for this cultivar 

what results in higher yields than with other pol-

linizers. In another study, two recipient cultivars in-

cluding ‘Packham’s Triumph’ and ‘Lemon Berga-

mot’ were pollinated with ‘Josephine’, ‘Nashi’, 

‘Winter Nelis’, ‘Lemon Bergamot’ and Pyrus betu-

lifolia, Pyrus boissieriana and Pyrus lindleyi pollen. 

Some pollinators, such as ‘Winter Nelis’ and ‘Jose-

phine’, increased the fruit set percentage of ‘Pack-

ham's Triumph’. Cultivars ‘Nashi’, ‘Lemon Berga-

mot’, ‘Josephine’ and ‘Winter Nelis’ and more 

seeds in ‘Packham's Triumph’ (Sharifani 2002). Sa-

dat Mousavi (2009) compared the self-incompati-

bility of Asian and European pears. He reported that 

there were three groups: self-compatible, semi-self-

compatible and self-incompatible, amongst the 

Asian pear cultivars, but all of the European pears 

including ‘Spadona’, ‘Passe Crassane’, ‘Felestini’, 

‘Beurre Bosc’, ‘Louise Bonne’, ‘Coscia’, ‘Shahmi-

veh’, ‘Shahak’, ‘Sardroudi’ and a genotype of Khoj 

were completely self-incompatible. It should be 

noted that environmental factors, especially tem-

perature, are effective in the fruit setting. Temper-

ature affects the maturity of stigma and ovule, pol-

len germination, pollen tube growth and, finally, 

length of pollination period. The activity of honey 

bees is also influenced by the temperature (Khadivi 

2012). 

Some regions of Iran because of its favorable 

climatic conditions are appropriate for the cultiva-

tion of pear trees. The main cause of low yield of 

pear trees is the lack of suitable and compatible pol-

linizer for main cultivar. Most of the local cultivars 

are self-incompatible and they need to be pollinated 

by compatible pollen to produce economical yield. 

The aim of this study was to determine the best pol-

linizers for commonly grown cultivars ‘Sebri’, 

‘Shahmiveh’ and ‘Natanzi’ based on fruit setting 

and on some quantitative traits of fruits. 

 

MATERIAL AND METHODS 

 

Plant material and pollination 

A pear orchard planted in 2012 in Agricultural Re-

search Center of Isfahan, Iran, consisted of uniform 

trees of the same age. ‘Sebri’, ‘Shahmiveh’ and ‘Na-

tanzi’ pear cultivars were selected as pollen recipi-

ents and ‘Coscia’, ‘Bartlett’ as well as ‘Sardroud’, 

‘Sebri’, ‘Shahmiveh’ and ‘Natanzi’ were selected as 

pollen donors (Table 1). This research was con-

ducted as a factorial experiment in randomized 

complete block design with four replications during 

four years (2012–2015). In addition to the con-

trolled pollination, two treatments including lack of 

pollination and open pollination were also carried 

out. For each replication, 50 flowers were emascu-

lated and pollinated. 

At first, the flowering time of recipient and do-

nor of the studied cultivars was recorded. The open-

ing of 10%, 80% and 95% of flowers were consid-

ered as the beginning of flowering, full bloom and 

the end of flowering stages, respectively (Gharghani 

et al. 2009).  

Some traits of recipient parents have been 

shown in Table 2. These cultivars are characterized 

by a unique quality of fruits and are sold at high 

prices. 
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Table 1. Experimental scheme 

 

Recipient 

cultivars 

Pollinizers (donor parents) Open  

pollination 

No  

pollination ‘Sebri’ ‘Natanzi’ ‘Shahmiveh’ ‘Bartlett’ ‘Sardroud’ ‘Coscia’ 

‘Shahmiveh’ + + + + + + + + 

‘Sebri’ + + + + + + + + 

‘Natanzi’ + + + + + + + + 

 

Table 2. Characteristics of recipient cultivars ‘Sebri’, ‘Shahmiveh’ and ‘Natanzi’ 

 

Cultivar/ genotype Characteristics 

‘Sebri’ 

Unique cultivar, medium tree growth vigor, very early-flowering, very late fruiting, 

fruits with large size, uniform, juicy, firm tissue, fragrant with very good quality prop-

erties and very long storage period 

‘Shahmiveh’ 

Medium tree growth vigor with widespread growth habit, intermediate flowering and 

mid-season fruiting, fruit with large size and uniformity, juicy, fragrant with high astrin-

gency and desirable quantitative and qualitative characteristics 

‘Natanzi’ 
Medium tree growth vigor with widespread growth habit, late flowering and extremely 

late fruiting, large fruit and juicy with great aroma  

 

Preparation and collection of pollen grains 

Branches containing flower buds of donor parents 

were cut in the second half of March and they were 

placed in the pots containing 4% sucrose solution at 

room temperature (22–25 °C). After the opening of 

flowers, their anthers were removed and placed in 

petri dishes to dry and release pollen grains. The re-

leased pollen grains of each cultivar were separately 

stored in small glass containers in refrigerator at 

4 °C until the crosses was performed. 

Pollen test for germination ability 

To check germination ability pollen was cultured on 

a medium containing 15% sucrose, 20 ppm boric 

acid and 1% agar and incubated at 25 °C (Hormaza 

& Herrero 1996). After 24 h, the germinated pollen 

grains were counted using binocular (×10). Pollen 

grains with higher than 75% of germination were 

used for crosses (Zeratgar et al. 2012). 

Emasculation and controlled pollination 

Four trees of each recipient parent were selected as 

replications. In each of them, eight branches that 

were almost uniform in the vegetative growth and 

in number of flower buds were selected. The flow-

ers were emasculated at the balloon stage with for-

ceps and scalpel and weak and immature flower 

buds and opened flowers were removed at the same 

time. The whole branch with emasculated flowers 

were covered with cloth bags. Hands and appliances 

were disinfected with 70% ethanol, and pollination 

was carried out with small brushes. For this purpose, 

each branch was removed from the bag and their 

flowers were individually pollinated with selected 

pollinizers at the time of stigma receptibility. The 

pollinated flowers were counted and covered with 

the bags. The pollination was repeated on the next 

day. For determination of self-compatibility in pear 

cultivars, isolated flowers of one branch were man-

ually pollinated with pollen of the same cultivar. In 

order to determine the parthenocarpy in each recip-

ient cultivar, the flowers of one of the branches were 

emasculated at the balloon stage without any further 

pollination. On each tree, a branch with counted 

flowers was considered as open pollination (con-

trol) treatment. 

Determination of fruit set 

The number of fruits in each treatment was counted 

and calculated per 100 flowers for 3, 7 and 17 weeks 

after pollination. Regarding the occurrence of abor-

tion and natural thinning until the June drop, the 

number of fruits in the third recording time was con-

sidered as the final fruit set (Sanzol & Herroro 2002). 

Statistical analysis of data 

Data were analysed as a factorial experiment in 

a randomized complete block design with four rep-

lications using SAS software. Means were com-

pared using protected LSD test. The data on the 

fruit set percentage were normalized with ArcSin 

formula and then analysed statistically. 
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RESULTS 

 

Overlapping of flowering time 

The flowering period of the studied cultivars is pre-

sented in Table 3. ‘Coscia’ and ‘Sebri’ were early 

flowering with the shortest flowering periods, 

whereas ‘Sardroud’ and ‘Natanzi’ were late flower-

ing with the longest  flowering periods. 

Pollen germination 

The pollen grains germination of the evaluated cul-

tivars was between 78% and 88%, which showed 

that most of the pollen grains was capable of fertili-

zation (Table 4). 

Fruit set and seed numbers per fruit 

The interaction of the recipient and donor parents 

on the number of fruits, seeds and fruit set percent-

ages were significant at 1% probability level (Ta-

ble 5). Similarly, pollinizer parents have a signifi-

cant effect on all three evaluated traits, whilst the 

pollen recipient parents were effective only on the 

number of fruits. The interaction of year and donor 

parent had a significant difference in the number 

of fruits at 5% probability level. Generally, the 

effect of year on measured traits was not signifi-

cant, indicating the relative stability of cultivars in 

fruiting. 

 

Table 3. The flowering period of pear cultivars (four years average) 

 

March- April 

 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

‘Coscia’                           

‘Sardroud’                           

‘Bartlett’                           

‘Shahmiveh’                           

‘Sebri’                           

‘Natanzi’                           

 

Table 4. Germination percentage of pollen grain in various pear cultivars ± SD 

 

Cultivar ‘Bartlett’ ‘Shahmiveh’ ‘Natanzi’ ‘Coscia’ ‘Sebri’ ‘Sardroud’ 

Germination percentage 88 ± 7.2 85 ± 6.97 84 ± 9.89 84 ± 7.1 80 ± 4.4 78 ± 7.64 

 

Table 5. Analysis of variance for effect of pollen donor and recipient cultivars on measured characteristics 

 

Source of variation Degrees  

of freedom 

Mean square 

Fruit number Seed number Fruit set (%) 

Year 3 0.47ns 0.29ns 0.0026ns 

Year × replication 12 0.14ns 0.15ns 0.0001ns 

Recipient parent 2 0.57** 0.46ns 0.0003ns 

Donor parent 7 0.96** 8.14** 0.0042** 

Recipient × donor 14 0.42** 1.21** 0.0028** 

Year × recipient 6 0.02ns 0.14ns 0.0007ns 

Year × donor 21 0.11* 0.06ns 0.0001ns 

Year × recipient × donor 42 0.05ns 0.07ns 0.0001ns 

Error 276 0.14 0.105 0.011 

Total 383 - - - 

CV% - 18.46 19.53 17.29 

**,* and ns: Significant at the 1% and 5% probability level and non-significant, respectively 
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‘Bartlett’ (5.83%) and then ‘Coscia’ (5.24%) 

as pollinizers produced the highest fruit set percent-

age in ‘Shahmiveh’ (Table 6). The highest fruit 

number (6.5), seed number (4.37) and fruit set per-

centage (5.7%) in ‘Sebri’ were obtained by pollina-

tion with ‘Coscia’. 

The largest number of fruits (6.0), seeds (4.25) 

and the highest percentage of fruit set (5.48%) in 

‘Natanzi’ were obtained in result of pollination with 

‘Shahmiveh’. Also, ‘Sardroud’ cultivar with 5.06% 

of fruit set was a suitable pollinizer for ‘Natanzi’. 

Fruit number and fruit set percentage in self-polli-

nation of ‘Natanzi’, ‘Sebri’ and ‘Shahmiveh’ culti-

vars were lesser than those in no pollination treat-

ment. 

According to the results in Table 7, the highest 

fruit number resulting from open pollination was in 

the first year of experiment (6.41). In the second and 

third years, open pollination and ‘Sardroud’ pol-

linizer did not significantly differ with each other 

and had the highest number of fruits. ‘Coscia’ pol-

linizer had the highest average of fruit number 

(5.33) in the fourth year. In the fourth year, the fruit 

number obtained in result of open pollination de-

creased and superiority of open pollination was re-

duced. 

A fruit number obtained as a result of lack of 

pollination varied in years. 

Study of meteorological data related to aver-

age, minimum and maximum daily temperatures 

during March, April and May within four years 

showed that the significant effect of the year in this 

experiment was not related to changes in tempera-

ture (data not shown). 

 

Table 6. Mean of fruit set percentage, seed and fruit number of different pollination compounds, open pollinated and 

not pollinated treatments ± SD; n = 50 

 

Recipient 

parent 
Donor parent Fruit number Seed number Fruit set (%) 

Natanzi Bartlett 3.68 ± 1.25i 2.06 ± 1.23gh 3.46 ± 0.99j 

Natanzi No pollination 2.43 ± 1.5l 0 ± 0l 2.33 ± 1.42n 

Natanzi Open pollination 5.37 ±0.95f 2.93 ± 0.92de 4.33 ± 0.68gh 

Natanzi Coscia 3.37 ±1.14j 2.56 ± 1.03f 3.24 ± 1.07k 

Natanzi Natanzi 2.06 ± 1.48mn 1.25 ± 0.93k 2 ± 1.42o 

Natanzi Sardroud 5.75 ± 1.18de 4 ± 0.96b 5.06 ±0.83e 

Natanzi Sebri 2.31 ± 1.49lm 1.62 ±1.02ij 2.74 ± 2.15m 

Natanzi Shahmiveh 6 ± 1.15cd 4.25 ± 0.77ab 5.48 ± 0.95c 

Sebri Bartlett 3.06  ±1.43k 2.68 ± 1.44ef 3.05 ± 1.58l 

Sebri No pollination 2.37  ±1.25l 0.0 ± 0.0 2.25 ± 1.22n 

Sebri Open pollination 5.68 ±1.77e 2.81 ± 1.27ef 4.41 ± 0.91g 

Sebri Coscia 6.5 ± 1.46a 4.37 ± 1.08a 5.7 ± 1.22b 

Sebri Natanzi 4.62 ±1.2g 3.43 ± 1.45c 4.29 ± 1.51h 

Sebri Sardroud 4.62 ± 1.62g 3.12 ± 1.31d 3.95 ± 1.67i 

Sebri Sebri 1.25 ± 1.06o 1.5 ± 1.03jk 1.16 ± 0.93q 

Sebri Shahmiveh 3.87 ± 1.08i 3.43 ±1.09c 3.52 ± 0.98j 

Shahmiveh Bartlett 6.37 ± 1.2ab 4.18 ± 0.75ab 5.83 ± 1.18a 

Shahmiveh No pollination 1.93 ± 1.34n 0 ± 0l 1.78 ± 1.32p 

Shahmiveh Open pollination 6.18 ± 1.32bc 3.62 ± 0.95c 4.56 ± 0.85f 

Shahmiveh Coscia 5.68 ± 0.94e 4.06 ± 0.77b 5.24 ± 1.02d 

Shahmiveh Natanzi 4.56 ± 1.09gh 3.43 ± 0.89c 3.96 ± 1.03i 

Shahmiveh Sardroud 4.81 ± 1.51g 2.18 ± 0.91g 4.3 ± 1.08gh 

Shahmiveh Sebri 4.31 ± 1.01h 2.06 ± 0.77gh 3.93 ± 1.38i 

Shahmiveh Shahmiveh 1.5 ± 1.31o 1.81 ± 1.37hi 1.15 ± 1.01q 
 

Means in each column followed by at least one the same letter are not significantly different at the 5% of probability 

level-using LSD Test. 
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Table 7. Mean of fruit number in interaction between the year of experiment and donor parent ± SD; n = 50 

 

Year Donor parent Fruit number Year Donor parent Fruit number 

1 Bartlett 3.91 ± 2.23jk 3 Bartlett 4.33 ± 1.77ij 

1 No pollination 1.66 ± 1.49q 3 No pollination 2.08 ± 1.31p 

1 Open pollination 6.41 ± 1.56a 3 Open pollination 5.66 ± 1.43bc 

1 Coscia 5.1± 2.4efg 3 Coscia 4.75 ± 1.54ef 

1 Natanzi 3.5 ± 1.92lm 3 Natanzi 3.83 ± 1.69k 

1 Sardroud 4.3 ± 2.01i 3 Sardroud 5.58 ± 1.24cd 

1 Sebri 2.25 ± 1.76p 3 Sebri 2.58 ± 1.72o 

1 Shahmiveh 3.33 ± 2.1m 3 Shahmiveh 3.75 ± 2.13kl 

2 Bartlett 4.83 ± 2.03gh 4 Bartlett 4.41 ± 1.78gh 

2 No pollination 2.25 ± 1.48p 4 No pollination 3 ± 0.85n 

2 Open pollination 5.91 ± 1.24b 4 Open pollination 5 ± 1.12fgh 

2 Coscia 5.5 ± 1.73cd 4 Coscia 5.33 ± 1.43de 

2 Natanzi 3.91 ± 1.72jk 4 Natanzi 3.66 ± 1.77kl 

2 Sardroud 5.66 ± 1.23bc 4 Sardroud 5.16 ± 1.26ef 

2 Sebri 2.83 ± 1.89no 4 Sebri 2.83 ± 1.74no 

2 Shahmiveh 4.16 ± 2.62ij 4 Shahmiveh 3.91 ± 1.05jk 
 

Means in each column followed by at least one the same letter are not significantly different at the 5% of probability 

level-using LSD Test. 

 

 
 

Fig. 1. Effect of pollen donor on number of fruits with 

standard error (SE) n = 50 

 

 
 

Fig. 2. Effect of pollen donor on number of seeds with 

standard error (SE); n = 50 

 
 

Fig. 3. Effect of pollen donor on fruit set percentage with 

standard error (SE) n = 50 

 

 
 

Fig. 4. Effect of recipient parents on number of fruit with 

standard error (SE); n = 50 
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Regardless of the recipient parent, the highest 

fruit number was obtained in the result of open pol-

lination with an average of 5.75 (Fig. 1). After that, 

‘Coscia’ and ‘Sardroud’ as pollinators caused the 

highest value of this trait with an average of 5.18 

and 5.06, respectively. The lowest number of fruits 

was obtained with ‘Sebri’ pollen and in partheno-

carpic group. The highest seed number and fruit set 

percentage were obtained with ‘Coscia’ pollen 

(Figs. 2 & 3). Similarly, as for fruit number, the low-

est result of the seed number and fruit set percentage 

was obtained for the non-pollinated flowers and 

with pollination with ‘Sebri’ pollen. 

Regardless of the pollinizer, ‘Shahmiveh’ pro-

duced the highest fruit number (4.42) in comparison 

with ‘Sebri’ (4.0) and ‘Natanzi’ (3.87) (Fig. 4). 

 

DISCUSSION 

 

Flowering time 

For a successful fruit production, the transfer 

of pollen grains on the stigma at the optimal time, 

the growth of the pollen tube and, ultimately, ferti-

lization of the ovule are essential. The transfer of 

pollen grains is difficult without pollinators or in in-

appropriate weather conditions (Socias i Company 

et al. 2004); therefore, the compatible pollinizer 

with overlapping flowering time is necessary during 

effective pollination period (Mahmoudi et al. 2007). 

The flowering time of cultivars depends on the cli-

matic conditions in place of orchard location. In 

some years, during which the temperature decreases 

in the late winter or early spring, flowering is de-

layed by several days. Abdollahi (2011) and Tahzibi 

Hagh (2010) proposed ‘Sebri’ as an early flowering 

and ‘Shahmiveh’ as well as ‘Bartlett’ as cultivars 

flowering a little bit later in Karaj climate condi-

tions, which is consistent with our results. 

At the time of orchard establishment, in addi-

tion to the pollen compatibility and the cultivation 

of two or more high yielding cultivars of high fruit 

quality, the overlapping the flowering time of the 

neighboring pollinators is also important (Wünsch 

& Hormaza 2004). According to Ershadi et al. 

(2010), cultivars of at least 50% flowering overlap-

ping with the main cultivar can be used as pollinators. 

Accordingly to this, most of the studied cultivars 

here had a good overlapping in the flowering. 

Fruit set and seed numbers 

In all cross-pollination treatments, each pol-

linizer was able to fertilize recipient parents, but the 

degree of compatibility varied within combinations. 

The higher compatibility resulted in more fruit set 

percentage. Atefi (1990) reported that ‘Coscia’ was 

the best pollinizer for ‘Shahmiveh’ amongst others, 

including ‘Sardroud’, ‘Dom-Kaj’, ‘William’, 

‘Beurre Giffard’, ‘Beurre Hardy’, ‘Spadona’ ‘Duch-

ess’ and ‘Coscia’ in Karaj region. Mohammad 

Khani et al. (2002) recommended ‘Coscia’ and 

‘Bartlett’ cultivars as suitable pollinizers for 

‘Shahmiveh’. Similar results were obtained in this 

study, but regarding ‘Bartlett’ that has the same time 

of flowering with ‘Shahmiveh’, highest fruit set per-

centage was obtained; therefore ‘Bartlett’ may be 

nominated as  the most suitable cultivar for pollina-

tion of ‘Shahmiveh’. 

The ‘Coscia’ cultivar was previously recom-

mended as an appropriate pollinizer for ‘Dargazi’ 

cultivar (Abdollahi 2011). In the current research, 

‘Coscia’ was good pollinizer for ‘Sebri’ cultivar. 

In this study, the highest values of the evalu-

ated traits in ‘Natanzi’ was obtained with pollen of 

‘Shahmiveh’, what confirms that local cultivars are 

good co-partners in pollination. 

Pollen grain has a stimulating effect on the pri-

mary fruit set, but it seems that in hand self-pollina-

tion, incompatibility of pollen leads to a lower fruit 

set percentage in comparison with no pollination at 

all. In some cases, incompatibility occurs despite 

the fact that both sex organs are active. In these con-

ditions, pollen tubes are not able to reach the ovary 

and fertilize the ovules and, consequently, fruit set 

is limited (Hiratsuka & Zhang 2002). These results 

contradict with the results of Zeratgar et al. (2012), 

who showed the important role of pollen stimulation 

contrary to the self-pollination. In evaluating the 

fruit set percentage and fruit number, it was also de-

termined that ‘Sebri’ and ‘Natanzi’ had a greater 

tendency towards parthenocarpy than ‘Shahmiveh’. 

The percentage of optimal fruit set in each cul-

tivar was obtained with a specific pollinizer. Nowa-

days, with introducing a new cultivar, self-(in)com-
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patibility and cross-(in) compatibility of it are im-

mediately investigated (Ortega & Dicenta 2004). 

Owing to the cross-incompatibility between different 

cultivars, sometimes the cultivation of only two dif-

ferent cultivars together will not solve the problem of 

self-incompatibility (Arzani & Goharkhay 2005). 

According to Babaei et al. (2013), pear culti-

vars native to East Asia are characterized by limited 

number of the genetic components. Therefore, the 

use of genetically distant pollinizers that ensures 

less of self-incompatible alleles can increase the 

fruit set percentage (Zisovich et al. 2010). It seems 

that this is the reason why ‘Coscia’ and ‘Bartlett’ are 

good pollinizers for ‘Sebri’ and ‘Shahmiveh’. 

As mentioned, open pollination in the first year 

resulted in the highest average of fruit number. In 

the next years, the fruit number in open pollination 

treatment decreased and its superiority was reduced. 

Perhaps such a process can be explained by the high 

yield that forces alternative fruiting in some culti-

vars, as in ‘Sebri’. 

A low fruit number in the non-pollinated treat-

ment varied in different years. This suggests the in-

fluence of climatic conditions on the process of par-

thenocarpy. 

Weather conditions during years of experiment 

did not influence significantly results of the fruit set. 

The honeybees have a maximum activity at the tem-

peratures 10–18 °C (Khadivi 2012), and the average 

daily temperature in April was sufficient for bee ac-

tivity. In different years, several factors, including 

the quantity and quality of water, soil quality, prun-

ing, fertilization and environmental conditions be-

fore and after flowering affect the fruit set percent-

age (Ortega & Dicenta 2004). 

 

CONCLUSION 

 

Regarding the self- and cross-incompatibility 

in different cultivars of pear, it is recommended 

that two to three pear cultivars were cultured in an 

orchard that have pollen compatibility and bloom 

at least partly in the same time. The compatible 

pollinizers should be selected from commercial 

cultivars with high yield and quality of fruit and 

good marketability. According to the results of this 

research, ‘Coscia’, ‘Sebri’, ‘Bartlett’, ‘Shahmiveh’ 

and ‘Natanzi’ can be cultivated together in the or-

chard, because ‘Shahmiveh’, ‘Sebri’ and ‘Natanzi’ 

were effectively fertilized with ‘Bartlett’, ‘Coscia’ 

and ‘Shahmiveh’.  
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